Objectives: Tobacco power walls display hundreds of tobacco products and are known to be a key part of the impact of point-of-sale tobacco advertising on risk for smoking in adolescents. The current study examined factors that are hypothesized to mediate the effect of tobacco power wall exposure on adolescents' susceptibility for smoking in the future. Method: Participants (N ϭ 148) aged 11-17 years were invited to shop in the RAND StoreLab, a life-sized replica of a convenience store. They were randomized to 1 of 2 conditions: one in which the power wall was located in its typical position behind the cashier and the other in which it was hidden behind an opaque wall. Participants shopped in the RAND StoreLab and then completed measures of susceptibility for smoking in the future, perceived smoking norms, and perceived accessibility of cigarettes. Participants' movements in the store were electronically tracked. Results: Having the tobacco power wall behind the cashier increased adolescents' susceptibility for smoking in the future by 14.3% (total effect) compared with when the power wall was hidden (p ϭ .01), and 14% of this effect was mediated by participants' perceived smoking norms. Time spent in front of the cashier and perceived accessibility of cigarettes did not play a role in the association between study condition and susceptibility for smoking in the future. Conclusions: The tobacco power wall increases adolescents' smoking risk, and this effect is partly explained by the effect of the power wall on adolescents' perceptions of how normative smoking is.
Adolescents have been a favorite target of the tobacco industry for many years (Coughlin & Janecek, 1998) . At present, the vast majority of the tobacco industry's advertising and marketing dollars go toward point-of-sale (POS) promotional efforts (Cohen et al., 2008; Federal Trade Commission, 2015) . A key feature of POS environment advertising is the tobacco power wall (Dewhirst, 2004) . Tobacco power walls display hundreds of different brands of cigarettes and other tobacco products; feature branded posters, product slogans, and price placards; and are prominently placed in retail locations, typically behind the cashier. Exposure to the tobacco marketing-rich POS retail environment is known to contribute to cigarette smoking in adolescents (Robertson, McGee, Marsh, & Hoek, 2015) and susceptibility to smoking has been reported to be a useful construct to identify adolescents at risk of taking up smoking (Choi, Gilpin, Farkas, & Pierce, 2001; Pierce, Choi, Gilpin, Farkas, & Merritt, 1996) . However, the mechanisms through which exposure to the tobacco power wall increases smoking susceptibility in adolescents are not well understood. The purpose of this study is to evaluate several such mechanisms.
Three classes of variables have been proposed as possible mediators of the tobacco power wall effect on smoking susceptibility: (a) time spent in front of the tobacco power wall (an index of exposure), (b) norms regarding smoking, and (c) the perceived accessibility of cigarettes. First, as noted previously, the tobacco industry pays substantial sums of money to retailers for the prominent placement of their products in stores (Feighery, Ribisl, Clark, & Haladjian, 2003) . Locating tobacco power walls strategically behind the cash register presumably increases the likelihood of repeated exposures to the brands of cigarettes and other tobacco products displayed on the power wall. Such repeated and prolonged exposure by itself could have consequences for adolescent tobacco use. The advertising and persuasion literature has documented that mere exposure to a product can increase its appeal, thereby increasing the likelihood of purchasing the product (Baker, 1999; Crano & Prislin, 2006; Zajonc, 1968) . Thus, mere exposure is one possible mechanism through which the tobacco power wall could have an effect on adolescents' smoking risk.
Second, exposure to tobacco power walls at POS locations could act to normalize tobacco use (McNeill et al., 2011) , thus causing adolescents to believe that smoking is more prevalent than it actually is (Sargent, 2005) . Previous research has shown that adolescents' perceived descriptive norms (i.e., perceptions about typical patterns of behavior among one's peers) regarding smoking predict smoking uptake (Olds, Thombs, & Tomasek, 2005; Primack, Switzer, & Dalton, 2007; Sussman et al., 1988) and that the association between exposure to tobacco marketing in general and increased smoking risk is partly mediated by perceived smoking norms (Brown & Moodie, 2009 ). Thus, the tobacco power wall could have its effect on smoking risk by normalizing, or increasing the perceived prevalence of, smoking.
Third, exposure to POS marketing and the tobacco power wall in particular may foster the perception that tobacco products are easily accessible (Pollay, 2007) . Although adolescents are much less likely to actually obtain cigarettes from retail outlets today than at any time in the last several decades, nearly 13% of teen smokers say that they usually obtain cigarettes at POS (Substance Abuse and Mental Health Services Administration, 2013). Moreover, retailer density is known to be associated with increased perceptions of cigarette accessibility among adolescents (Lipperman-Kreda, Grube, Friend, & Mair, 2016) , as is exposure to tobacco products at POS (Wakefield, Germain, Durkin, & Henriksen, 2006) . Because perceived accessibility of cigarettes has been shown to increase the risk of tobacco use among adolescents (Unger et al., 2003) , perceived accessibility is another plausible mechanism by which the tobacco power wall may increase smoking risk.
The current study was designed to investigate these three potential mediators of the tobacco power wall effect on adolescents' susceptibility to smoke. The setting for the study was the RAND StoreLab, a life-sized replica of a convenience store that was designed to evaluate how to best regulate tobacco product advertising at POS during simulated shopping experiences (Shadel et al., 2016 ). In the current study, we experimentally manipulated the presence or absence of the tobacco power wall to evaluate the effect of this manipulation on middle and high school students' susceptibility to smoke in the future and test whether exposure, descriptive norms, and accessibility of cigarettes act as mediators of any such effect. We hypothesized that the presence or absence of the power wall will be associated with the amount of time that adolescents spend at tobacco POS (mere exposure), increase their perceptions of the number of their peers who smoke (descriptive norms), and increase the perceived ease with which they can access cigarettes (perceived accessibility). Furthermore, we hypothesized that power wall-induced changes in these mediators would, in turn, increase students' susceptibility to future smoking.
Method Participants
Participants in this study were 148 middle and high school students, aged 11-17 years (M ϭ 13.7, SD ϭ 2.0), with no physical or psychiatric problem that would interfere with completing the study (based on parent report). Participants were recruited using print, Internet, and radio advertisements around the city of Pittsburgh as described elsewhere (Shadel et al., 2016) . Recruitment advertisements contained no information about smoking or tobacco to reduce potential sample biases. Advertisements indicated that the study was about teens' purchasing habits at convenience stores. Parents of interested participants telephoned the study center to complete a brief eligibility screening and provided written consent. Adolescents assented to their own participation. Adolescents were enrolled irrespective of their experiences with smoking (8.9% reported smoking at least a puff of a cigarette in the past). Forty-three percent of the sample was male, 55% was Caucasian, 30% African American, and 15% some other race. More information about participant characteristics is presented in Table 1 .
Procedure
The study was approved by RAND's Human Subjects Protection Committee. Data collection took place at the RAND StoreLab (RSL), a life-sized replica of a convenience store that occupies 1,500 square feet inside an office building (the RSL is open only to study participants). Details about the development of the RSL and photographs of its interior appear elsewhere (Shadel et al., 2016) . In brief, the RSL stocks more than 650 unique products (e.g., dairy products, baked goods, produce, snack foods, beverages, health and beauty aids, confectionery, and magazines/newspapers as well as tobacco products). Industry guidelines dictated the stocking and arrangement of products (National Association of Convenience Stores, 2015). Product prices are consistent with those in the state of Pennsylvania, where the research was conducted. Product posters appear on the walls, shelves, and windows of the store. Posters for tobacco products appear in the windows and doors of the RSL as well as on the tobacco power wall (the same tobacco posters appeared on the RSL windows and doors, regardless of experimental condition). The RSL was also equipped with an overhead tracking device that records the location and movement of a participant 10 times every second, allowing for the assessment of the amount of time spent at specific defined locations in the store.
During the consent process, participants and their parents were told about the general parameters of the study (e.g., that the study involved assessing adolescents' convenience store shopping habits and involved minimal risk) and that some parts of the study could not be revealed at the outset because that knowledge could affect study outcomes. Participants and their parents were informed that they would be provided with all information about the study at the end. Their consent/assent indicated agreement to participate in the study without full knowledge of the details of the study.
Prior to entering the store to shop, participants completed a questionnaire in which they reported demographic information, their history of smoking and other forms of tobacco use, and their typical convenience store shopping habits. The questionnaire contained a number of filler items that were similar in structure to the smoking/ tobacco measures but assessed other unrelated behaviors (e.g., con- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
sumption of fruits, soft drinks, and junk food). The purpose of these filler items was to disguise the true focus of the study. After completing the questionnaire, participants were randomized to one of two experimental conditions, the cashier condition in which the tobacco power wall appeared in its typical location behind the cashier and the hidden condition in which the tobacco power wall was hidden from customers' view. In the hidden condition, tobacco products were situated behind an opaque wall behind the cashier; a sign on the wall read "Tobacco Sold Here." A third condition, in which the power wall was relocated to a side wall of the RSL away from the cashier, was included to test hypotheses that are not germane to the current study and thus is not discussed further in this article (for more information about that condition and those hypotheses, see Shadel et al., 2016) . All participants were provided with $10 and instructed to shop for whatever items they wanted and to take as long as they liked to make a purchase. Participants were told to check out and pay for the items as they would in any convenience store. Participants' movements in the RSL were tracked and automatically recorded using an overhead monitoring system. A research assistant acted as the RSL cashier, checking participants out once they finished shopping, providing change, and bagging items that were purchased. After exiting the RSL, participants completed a questionnaire that assessed two of the three hypothesized mediating variables (perceived smoking norms and perceived cigarette accessibility) as well as the dependent measure, susceptibility to future cigarette smoking. Filler items were also included in this postshopping questionnaire. Upon completing the questionnaire, participants were debriefed, shown a 20-min video about cigarette advertising and media literacy, and given a $50 gift card for completing the study.
Measures
Amount of time spent in front of the cashier (i.e., mere exposure). The RSL was equipped with overhead, fixed-dome cameras (Internet Protocol cameras with PoE, 3-megapixel resolution and a viewing angle of 134°) that recorded the study participant's location in the store every tenth of a second. The cameras were installed by RetailNext, Inc. (http://retailnext.net) a company that developed a technology platform to track shoppers' movements in retail stores. Nine cameras were installed throughout the ceiling of the RSL to fully capture the movements of study participants as they shopped. Using a map of the store, we defined a 200 square foot (10 feet by 20 feet) zone in front of the cashier as an area from which a participant could clearly observe the power wall if it were present. For all participants, we used the tracking data to compute the time (in seconds) spent in that area and used that value as an index of the amount of time a participant could potentially have been exposed to the power wall (if present).
Perceived descriptive smoking norms. After shopping in the RSL, participants indicated their descriptive smoking norms by answering the following question: "What percentage of kids in your grade smoke cigarettes? (see Unger et al., 2001) .
Perceived accessibility of cigarettes. After shopping in the RSL, participants indicated their perceptions about the accessibility of cigarettes by completing an item adapted from one contained in the Monitoring the Future survey: "How difficult do you think it would be for you to get cigarettes, if you wanted some (1, probably impossible; 2, very difficult; 3, fairly difficult; 4, fairly easy; 5, very easy)?" Susceptibility to future smoking. In both the pre-and postshopping questionnaire, participants indicated their susceptibility to future cigarette smoking by completing a 3-item scale that was adapted from one developed by Choi et al. (2001) and has been shown to predict smoking: "Do you think you will try a cigarette anytime soon"; "Do you think you will smoke a cigarette anytime in the next year?"; and "If one of your best friends offered you a cigarette, would you smoke it?" Responses to these three items were made on a 1 (definitely not) to 10 (definitely yes) scale and summed (␣ ϭ .94) to produce a susceptibility score, with higher scores indicative of greater susceptibility. Because the distribution of this measure was skewed (more than 75% of participants had the lowest score possible on the scale, i.e., a 3), scores on this scale were dichotomized: Scores of 3 were recoded as 0 (no susceptibility) and scores greater than 3 were coded as 1 (some susceptibility). This scoring approach is a conventional one (Choi et al., 2001; Shadel et al., 2016) .
Statistical Analysis
We conducted a series of mediation analyses (Imai, Keele, & Tingley, 2010 ; see also Baron & Kenny, 1986) to examine the role of perceived smoking norms, perceived ease of accessibility of cigarettes, and the amount of time spent in front of a power wall in mediating the impact of power wall exposure on adolescent smoking susceptibility (see Figure 1) .
For each of the three hypothesized mediator variables (M), we used regression models to test whether the mediators were affected by the presence or absence of the power wall (T) and also influ- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
enced the postshopping smoking susceptibility outcome (Y) in a way that explained in whole or in part the effect of study condition. First, we regressed the power wall condition and each mediator on the outcome, Y, controlling for covariates summarized in X (age, gender, race, and baseline smoking susceptibility):
where g is the nonlinear logistic regression transformation used because of the binary outcome. Then we regressed study condition on each mediator, M, again controlling for the covariates X:
The covariates that we controlled for included participants' age, gender, race, and participants' baseline smoking susceptibility. In cases in which the outcome is continuous (Baron & Kenny, 1986) , the typical mediation analysis estimates as the direct effect of the independent variable, ␣␤ as the effect mediated, and ϩ ␣␤ as the total effect. The percentage of mediated effect through M is computed as 100%͓␣␤ ⁄ ͑ ϩ ␣␤͔͒. In cases in which the outcome is binary, as in this study, the estimation of these parameters is achieved using the counterfactual framework of causal mediation effects proposed by Imai et al. (2010) . Statistical analyses were conducted using R software (version 3.3.0). In particular, we used the R package for Causal Mediation Analysis (Tingley, Yamamoto, Hirose, Keele, & Imai, 2014) along with a nonparametric bootstrap procedure with 10,000 replications to determine statistical significance.
Results
As Table 1 shows, participants in the two study conditions did not differ in their demographic characteristics or baseline susceptibility to smoke. Bivariate comparisons revealed that two of the three hypothesized mediators were significantly impacted by experimental condition. Participants in the cashier condition reported higher perceived smoking norms than participants in the hidden condition (M ϭ 22.96 and 15.04, respectively; p ϭ .05) and also spent more time in front of the cashier (M ϭ 71.72 seconds and 55.3 seconds, respectively; p ϭ .01). Perceived accessibility of cigarettes did not differ between conditions (p ϭ 0.64).
Controlling for each of the hypothesized mediators, the logistic regression of the impact of study condition on future smoking susceptibility revealed that being in the power wall condition led to an increase in participants' future smoking susceptibility relative to the hidden condition (see Table 2 ). Results of the effect decomposition analysis in Table 3 showed that the total power wall effect increased future smoking susceptibility by 13-14% (depending on the mediator model) and that a significant portion of that effect (2.1%, confidence interval ϭ [0.1Ϫ5.4%], or 14% of the total effect) was mediated by the increase in participants' perceived smoking norms. The power wall effect on future smoking susceptibility was not mediated by the amount of time spent in front of the cashier. Perceived cigarette accessibility was not influenced by exposure to the power wall, and consequently, it did not mediate any of the total effect of condition. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
from separate models evaluating each potential mediating variable. Because participants' smoking behavior at baseline is correlated with smoking susceptibility, it also could influence the impact of power wall exposure. As such, we conducted a sensitivity analysis controlling for baseline smoking status; results were unchanged. An additional sensitivity analysis that removed participants who were susceptible to smoking at baseline yielded similar results.
Discussion
This study provides evidence that the tobacco power wall has its effects on adolescent smoking risk by increasing the perceived prevalence of smoking. That is, the tobacco power wall causes adolescents to believe that cigarette smoking is more normative, thereby increasing the chance that they will smoke in the future. Previous research has demonstrated that perceived smoking norms are related to smoking uptake among adolescents (Primack, Switzer, & Dalton, 2007; Sussman et al., 1988; Olds et al., 2005) and suggested that awareness of tobacco marketing increases smoking risk by influencing perceived smoking norms (Brown & Moodie, 2009) . Our study adds to this literature by demonstrating that exposure to the tobacco power wall influences smoking susceptibility through its influence on perceived smoking norms.
Time spent in front of the cashier was influenced by the presence of the tobacco power wall, but it did not mediate the power wall effect on future smoking susceptibility. This finding is surprising, given that studies have shown that increased exposure to cigarette advertising is associated with increased levels of adolescent smoking (Wellman, Sugarman, DiFranza, & Winickoff, 2006) and that theory and research support the idea that mere exposure to a product can influence consumer behavior (Baker, 1999; Crano & Prislin, 2006; Zajonc, 1968) . The average difference in time spent in front of cashier between conditions was only about 17 seconds, which might not have been large enough to induce changes in smoking susceptibility. Alternatively, adolescents in our sample had presumably experienced hundreds of exposures prior to enrolling in the study; it is possible that mere exposure effects are more likely to occur earlier in an individual's life when the exposure is more novel.
The final mediator tested, perceived accessibility of cigarettes, was not associated with exposure to the power wall in our study. This finding conflicts with previous experimental research that has shown that adolescents exposed to POS cigarette advertising perceived cigarettes to be more easily accessible (e.g., Henriksen, Flora, Feighery, & Fortmann, 2002; Wakefield, Germain, Durkin, & Henriksen, 2006) . This could be because in both conditions, the cash register had a sign stating that tobacco is not sold to shoppers under the age of 18 years and that the cashier would card everyone who attempted to buy tobacco products. Nonetheless, independent of experimental condition, perceived accessibility was associated with increased susceptibility to smoke in the future, consistent with what has been found in other studies (Jackson, Henriksen, Dickinson, & Levine, 1997) .
Our study has several limitations that should be considered when interpreting its results. First, the sample was recruited using media advertising, and boys were underrepresented in our sample compared with the youth population of the United States. This feature of our study may constrain the generalizability of our results. Second, although our dependent measure, susceptibility to future cigarette smoking, has been shown to be a potent predictor of smoking in adolescents in several studies (Choi et al., 2001 ), we did not measure actual smoking behavior in this experiment. Third, we were unable to control for the economic status of participants. Fourth, our use of single-item measures to quantify perceived smoking norms and accessibility to cigarettes may have affected our findings. Although we selected these measures to minimize response burden, single-item measures may be vulnerable to random measurement error and bias if their interpretation is unclear to participants. Finally, the environment of the RSL, although closely modeled after a real convenience store, is still an artificial one, and thus, this laboratory-based experimental investigation would not necessarily provide a good environment to model the entire process of how POS influence adolescent smoking.
In summary, the current study provides evidence that the impact of tobacco power walls on adolescent smoking is mediated through perceived smoking norms. This finding implies that one way to reduce the potency of tobacco power walls could be through countermarketing messages or media literacy interventions that provide corrective normative information (see Pinkleton, Weintraub Austin, Cohen, Miller, & Fitzgerald, 2007) . Future research could evaluate whether such a countermarketing approach is effective at diminishing the impact of the tobacco power wall on adolescents. Future research could also investigate whether the associations found in this study hold for the marketing of other tobacco products (e.g., electronic cigarettes, snus). Note. CI ϭ confidence interval.
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